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- CAPACITIVE .IOTATABLE COUPLER... 
" . 0ert ff; AdOreS; Wshington, D. C., and 
- ee .Dobler, Uted Sttes 
- -  AppctionAugust 8, 1945, Seril No. 609,692- 
(Granted::r:the aet of reh 3, 1883, 
. . amendeE April 30, 128; 370 O. G. 
This invençion relaçes "o a roçaçable coupler 
for the çransmisson of alternaçg cren 
tween two trammission .lines rota$ing wiçh 
spec$ o. one anoçher, and is pçicrly dected 
te the capacitive tv. of suc raable coupler, fi 
table couçlers which are. used o couple 
one ammissibn, le M a second ranssMon 
line which  connçed . a rota$ing: antenna 
cooy emploY inducçiVe çcoupng, which 
s. in rather sharp uning and considerable 10 
çsed. The frequency..bd-paed bY 
able coupler employg: caPaçitive, c0uçlg, is 
marke broader. çhan. that, passèd7 b a 
able coupler of çheinduc.çï.type. - . 
rçhermore, a cpacigive,. tatale coupler 
may be constcted with a dieter relaçively 
small or quite large, as is desired, whereas the 
diameter of the inductive pe coupler is fixed 
wiin raer narrow liM by e frequency of 20 
e voltage fo be-psed since the:.loop type cour 
pler mus noç be more tha au oe.quarMr 
wave: lengçh '. circumference;  ;.The'. c,apacitive 
te coupler thus llos more-flexibilit, in de 
If  accordingly one.obec;0f" tbis invention 
 pide a rotatablecopler or:couPling two 
ansmission. les wch .will /Pass,. radio, fre. 
quency ener over a relat!yely:.wide-banal of 
It is another objec: o:he.invgntion:to pro- 
vide such a-rotatable,coupler, which  strong 
mechacay nd: o. simple 0truction. 
Iç is also an object of th.vention: : provide 
a OEpacitive rotatable coupler for coupling a 
transmion hne te. a rotating antea, which  
coupler mayhave a !arge:eoBgh .ternal diam - 
eterthat if ma be: posiiond rod 'an ançea 
mot of relatively lrge,exçernal d,iameter: 
If is another object of is vention  pro- 40 
vide a capacitive rotatable coupler whose train- 
mission characteristics will no vary greatly wiçh 
the relative rotation of e upper element wiçh 
respect to e lower element of the coupler. 
In the accompanhg...aWihgs:  " 
ge 1  a diàgraatic:represenation 0f 45 
one embodiment b th vention, nd  
e 2 is asection eofïan embomen of 
th invenon shwing ;cerin.. s.Uctral details 
In the embodimen of. h venion: shown 
in e 1 conceniC: annar conductg plates 
t and , ed with respect  each oer, àre 
Mla in shape and dimensions to plte  nd 
,.whih are also ed't.respec:Mech oer. 55 
e diSoEnce, betw: the: flrst çad: sëconoE pas ,- , 
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of platesis exaggeraed ïn.the drawing.;' theplates 
are in practicë separated, by.only- a srnalI-dis. 
tance; for example,0ne-eightax:of.an inch. Thee 
fourplates are positioned"coaxiall so that plates 
! and 2 rotate: with respec fo plates/3 and. 
about their common axis. . 
Adequate means of insulati0n and supPor of 
the plates can be developed.for.-any set of re. 
quirements, as. thLs invention permits of con- 
siderable flexibility Lu choice of the_idime_nsions 
of the plates« The following dimensions: wee 
employed in .an embodiment such as-is- illustrated 
in Figure. 1 which- wa desigr.e( to- surrouad  a 
rotating antenna mount having an externa!': 
ameter of. somewhat less:, than- twelve  inches: 
external diameter oï: rings f and 320-inches, 
internal diameter .oringff ! -and 317 inches 
external diameter- of rings 2 and 16 inc_hes 
and internal diameter of rings 2 and --1.2 inches. 
This embodiment mas nsed vdth good, results, to 
pass a frequency:band of about. 10«Per' cent .in 
the neighborhood,, of..200mc./s  .- 
In the. embodhnent., of::Figuri i. the capacitive 
rotaoEble coupler serves .fo "couple: unbala-nced 
transmission line,§:with unbalanced transmission 
line 6.. Transmission line 5 .feeds  linrbslance 
converter l, while, traismission line 6' feeds  line- 
balance Converter iL 
From linebalance converter l' three.parallel 
wire transmission lines It, 2 and 3-lead-.to 
plates! and 2 One wire of. each of transmis- 
sion lines ,  snd 13 is.connected to plate 
ai feed points 120 ° apart.r0m each other, .while 
the other wire of eakof these threetransmission 
lines is connected to plate:  at feed points--ha-v- 
ing substantially the same radial positions as 
the three poin: of connection for: plate !  Prom 
linebalance converter $ two parallel, wire7 çr.ans- 
mission lines 4 and-  lead to'plates 
One wire, of eaeh of- transmission  lines '! 4 and 
15 ls connectedto plate 3-at feed.points:180 ° .apart 
from each oçher, whlle--the oter wire of- each 
ç of these two transmission lines is connected to 
plate 4 af feed points- having substntally the 
same radial . positions as the points '.of connec- 
tion for plate 3. The feed points forany one 
of transmission.lines ! : through § wilt.-hereinr 
after be referred to as pairs of feed poin.ts.,.for 
the respective plates'. - - 
In:-th¢ operation of this. invention, alterna.ting  
volages may ,be,-app!ied on either:side " of%he 
rotatable -coupler.. nd 
be transmitted through .the coupler.- !î an. alter- 
nating voltage is applied..to one wlre: of- each, of 
parallel wire transmission line 
for Xample,. with an s.lernating- o!tag.e.,of in- 
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3 
verse phase applied to the other wire of each 
of these three transmission lines, these alter- 
nating voltages will appear on capaciter plates 
! and 2. Alternating voltages of exactly the 
opposite phase will be induced on the other ca- 
pacitor plates 3 and 4, respectielY, and will thus 
be impressed on transmission lines  and 
causing alternating current to flow thereh. 
Since the capaciter comprised of plates  and 
and the capacitor comprised of plates 2 and 
are of large capacitance, the capacitive react- 
ance presented by this rotatable coupler to the 
transmission oï a]ternating current is very sma]l. 
If will be seen that as plates ! and 2 rotate 
with respect fo plates 3 and 4, af no rime is more 
than one pair of feed points for plates ! and 
aligned radially with a pair of feed points for 
plates 3 and 4. If af any instant one pair of feed 
points for plates ! and 2, say af the termination 
of transmission line ! I, has the same bearing as 
a pair of feed points for plates 3 and 4, say ai 
the termination of transmission line 14, then af 
that instantthe pairs of ïeed points for plates 
and 2 at the termination of transmission lines 
12 and 13 will each be 60 ° away from the pair 
of feed points for plates 3 and 4 af the termina- 
tion of transmission line 15. 
Because of this tact, the rotatable coupler of 
this invention presents fo alternating current of  
a given frequency an impedance which remains 3o 
reasonably fiat, without any sharp peaks, as 
plates I and. 2 àre rotated through 360 ° with re- 
spect to plates 3 and 4. " 
The :number of paraliei Wire transmission lines 
feeding the upper and lower pairs of plates may 
be varied as desired and the fiat impedance with 
relative rotation of the two halves of the coupler 
will be retained, if the number of transmission 
lines feeding one pair of plates is neither a factor 
nor an integrai multiple óf thenumber of trans- 
mission lines feeding the other pair of plates. 
For, if this numerical relationship is maintained, 
then af no rime will more than one pair of feed 
points for plates I and 2 .be aligned radially with 
a pair of feed p6ints for plates3 and 4.. 45 
Figure 2 shows in section how plates I and2 
may be rotatably mounted with respect to plates 
3 and 4. Shaft 20 may be, for example, an an- 
tenna pedestal supporting rotatablythereon shaft 
21, journaled in bearing 22 of shaft 20. Attached 
fo shaft 20 is an annular plate 23, and attached 
fo shaft 21 is annular plate 24. Plàte I is at- 
tached to plate 24 by a number of insulators 25, 
and plate 2 is also attachC to plate 24 by a hum- 
ber of insulates 26. In the same way plates 
and 4 are attached to plate 23 through insulators 
2] and 20,' respectively If will be seen that plates 
I and 2 will rotate with respect to plates 3 and 
4 as shaft 21, supporting an antenna, for ex- 
ample, rotates with respect fo shaft 20. 60 
If will be understood that because of the width 
of the annular plates 1%hrough 4 slight lateral 
displacements of any of those plates will not re- 
sult inundue variations in the transmission char- 
acteristics of this rotatable coupler as transmis- 
sion line 5 rotates with' respect fo transmission 
line 6.  
In case this invention is t0 be employed in 
coupling two balanced transmission lines, the 
embodiment of Figure 1 may of coursë be modi- 70 
fled by elimination of line-balanCe converters 
and 0. The operation of such a rotatable coupler 
would ..be in ail other respects similar to that of 
the embodiment of Figure 1. 
If will be understood that the embodiment 

4 
shown and described is exemplary only, and that. 
the scope of the invention will be determined with 
reference fo the appended claims. 
The invention described herein may be manu- 
5 factured and ued by or for. the Government of 
the united states of America ïor g0vernmental 
purposes without payment Of any royalties there- 
on or therefor. 
What is claimed is: 
 10 1. A rotatable coupler for the transmission of 
alternating electric current between two balanced 
transmission lines rotating with respect to each 
other comprising two coaxial annular conduct- 
ing plates flxed with respect fo each other, a 
15 number of «,, of parallel wire transmission lines 
ïeeding said two plates, one wire of each of said 
"" transmission lines being cormected fo one of 
said plates at points spaced substantially 
o --- 
degrees from each oLher and the other wire of 
each of said "" transmission lines being con- 
nected fo the other of said plates af Points hav- 
25 
ing substantialiy the same radial positions as the 
corresponding points of connection on said one 
plate, said "" parallel wire transmission lines 
being fed in parallel by one of saidtwo balanced 
transmission lines, third, and fourth coaxial an- 
nular conducting plates flxed with respect to each 
other ad of substa.ntially the same lateral dimen- 
sions as the flrst two plates, a number "'n" of 
parallel wire transmiÇsion lines feeding said third 
and fourth plates in. the same way as the first 
two plates a t connection points spaced 
360 
degrees from each other, the number "'" being 
any number neCher a factornor an integral mul- 
tiple of said number "," Said "" para]le] .wire 
transmission lines being .fed in parallel bY the 
other of said two balanced transmission lines, the 
second pair of plates being positioned coaxia]ly 
with the flrst pair and separated by a small dis- 
.tance from said flrSt pair, and means for ro- 
tatably mounting oneof said pairs of Plates with 
respect to the other of said pairs of plates. 
2. A rotatable coupler for the transmission of 
alternating electric current between two unbal 
anced transmission lines .rotating .with respect to 
each other comprising two coaxial annular con- 
ductihg plates flxed with respect fo eachother, a 
number "" of prallel wire transmission lines 
feeding said two plates, one wire of eacho said 
"'" transmission lines being connected to 0ne Of 
said plates ai points spaced substantialiy 
360 
degrees from each other and. the othe wire of 
each of said f'" transmission lines being con- 
nected fo the other of said plates af points having 
substantially the sanie radial positions .as the 
corresponding points .of connection on said one 
plate, a line-balance converter feeding said ."m" 
transmission lines in parallel and being fed ,by 
one of said two unbalanced transmission lines, 
third .. and fourth coaxial annular conducting 
plates flxed with respect fo each other and of 
substantially the same tateral dimensions as the 
flrs two plates, .a. number "" of parallel wire 
transmission lines feeding said third and. fourth 



.plates in tle Same:.waF 
360'' ... : .... ". :' " 
5 
degrees from each other;. 
' any nber nelthera facr noran :i 
.tiçle of said nber-"," 
converter fein: sd: 
missîon Hnes  çaraIiel an bëig" ¢: by: te io 
,other of sald two unbalancedtri0n liëS, 
the second çai of çlas bèing :ç0s0neff ¢o- 
axlaly wih the rst- ai ag¢rt6d / bY: a 
smaH distncefrom sidrst pir; a'mansfor 
otatably moting one 
i respect fo the other o 
3. A rotatable cou,let-for the' taSmissio- of 
altenaIng eltc crrèn btween:tw6 bInced 
ramission lines roatlng 
other oemsing two colanar  Coaal.aar 2o 
conducting plas ed with respect t0 each 
other, a number.«, of paraIIel wlre-anmission 
lines f: said two plates, one woee ;0f- each 0f 
said "" tanssslon line beng connectèd  
one of sald plates a points sçaced substanil 
360 
degreoe from each other, and the other wire of 
each of said «,, traDssion Hne being con- 30 
nected to the otherof saidplas ai points having 
substantiaIIy the saine radial-positions as the 
corresçonoEng o o£ coection, on said one 
çlate said "" çarall¢I wir¢ transmission 
being fed in çaraIl¢l by on¢ 
transmiion lines, third and fourth coplanar co- 
aal annar conducting çlas ed. wlth re- 
s¢t.to each other nd of substtially, the saine 
lateraldeio as the 
ber "'" of paraIIel wire amsion nê-, f¢ed- 40 
ing said third and foh plas in theSam way 
as the st two plas 
360 
 4 
degrees fm each other, the number "" being 
any nber neither a facr nor an gral mul- 
tiple of said nber "," said "" aralIel wire 
transmission les being fed in çaraHel by the 
other of said two balanced transmission lines, 50 
e sond pair of çlas being ositioned co- 
aaIIy with th¢ rst pair and s¢parad by a 
sII stanc¢ from said rst pair, and m¢ans 
for rotatably moting one of said pairs of plates 
with respect to the oer of said pairs of plates. 55 
4. A rotatable coupler for the transmslon of 
alternating electc crent betwn two un- 
balanced tramission lines rotating with respect 
to each other compring two cop]ar coaxlal 
annar conductig plas flxed with respect to 60 
each oer, a nber "'" of paraIlel wlre tra- 
mion lines feeng said two plates, one wire of 
each of said «,, tramssion lines being con- 
necd  one of said plates at points spaced sub- 
stantially 
36O 
degrees fm each other and the other wire of 
each of said "" transmiion nes being con= 70 
nected  the oer of said plas at po hang 
substantially e saine radial positions as the 
corresnding poin of connection on said one 
pla, a le=balance converter ïing said 
tramission lines in parallel and beg fed by 

one Ofsaid to inba-aned trïsisio  liiles, 
third and fourth ¢opianar coaxi!:'anU!r con 
ductlng lates fixêd wth resç : èach' other 
and. of substantially the', saine aral: imensdns 
as e st two' platesï a nber "" of'arllel 
.wire traission(:ltnes feedg .said:third and 
.fon plates'in the sam y, as, th firsç wo 
plas at connècon points spced ...... : " : 
degzoes, from each other,, the.number. ..... beg 
an number neither -facto ride an inCraÂ mul- 
tiple..of said numbér "m," C0nd: linëçbaianee 
conver.ter, feeding  said "n". paraIel wiïe. trans- 
msion:line.praIIël andbeing fed h.he 0ter 
of said- two unbalànced, ansmissioh::ïne,: the 
second pair of plas being positi0ned .coaxiaIIy 
with..the st pair and separted.b.asmall dis- 
t¢e-from said s pair, and:means for- r6tat- 
ably mounting. 6ne. of said pas of plates with 
respect to,the other.of said pairs of plas. 
5,. A rotatable coupler for: the .trammission of 
alternati  electricç:cnt between two trac- 
mission lèssms Zotatable. ith resct to 
each othe comprg ,m' tramissio-lines-fed 
in. paralIel, by 0ne:bf..sid.w0..ransmion line 
systems, mea. for- dpIclng.each 0f; :the :'m" 
palIel coected.ansmission li:n-wïh-repect 
. each other sothat.thë:,omm0y.fëd-wir, of 
relation connected,the othC,Ùf Sald two .tmns- 
mission.Hne s£steS, éafis. f0rdi.plgcing each 
of the "n" paraIlel Conned- transion lines 
from each other so that e wes.which-,are.com: 
moy connecd àre Io¢Rëd"at: diffërent points 
alo the circumference d£ the saine cir¢le, which 
has subsntialI the saine. Rmetèz. as and.hich 
is_coaxia! with:.and:is in close proxty, to,  0 of 
the .coecles'. about_ whih thè-commonly.: 0nn.d 
wires of the "m" transmsion lines are con- 
necd, each of sald dplacing means comprising 
conductive plates to whi the "'" pallel con- 
necd transmission Hnes and the "'" parallel 
coecd transmission les are respective]y 
coected. 
6. A rotatable coupler for the transmission of 
almating electric cuent between two trans- 
msion line systems rotatable with respect to 
each other comprisg "" transmission lines fed 
in paraIIel by one of said two transmiion Ie 
systems, meam for splacing each of the "m" 
paralIel connected transmission Ies with respect 
 each other so at the commoy fed wires of 
said tramission lines are located along the cir- 
cerence of the saine circle, "" transmsion 
lines in paraIIel circuit relation connted to the 
other of said two transmiion le sysms, 
means for spladng each of e "" paraIIel con- 
nd tramission Hnes fmm each other so that 
the wes which are coonly connected are 
Iooed along the circerence of the saine 
cimle which bas substantially the saine diameter 
as and wch is co-aal with, and  in close 
promity to, one of the circles about which the 
commoy connecd wires of the "m" transmis- 
sion lines are Iocated, each of said displacing 
means comprisg conductive plates to which the 
"" paraIIel connected transion lines and 
the "n" paraIIel coected tramission lines are 
respectively coled, the nber of "" is neither 
a facr nor an Integral multiple of said nber 



7 A rotatable coupler .for .the transmission of 
alternating current between a flrst ..two wire 
transmission line rotatable with respect fo a. sec- 
ond two wire transmission line, comprising a 
flrst pair of co-axially disposed annul.arconduct- 5 
ing plates,  a plurality of connections between 
each conductor of: said flrstline anda.diïferent 
one of said conductlng plates af various angular 
points around the circumference of said plates, 
a second pair of coaxîally disposed annular Con- 10 
ducting plates of similar dimension located in 
close proxflnity to the flrst pair and rotatable 
with respect thereto, and a connection between 
each conductor of the second line and the respëc- 
tire plates of the second pair at various angular 15 
positions around the circumference thereof, the 
connections to the second pair of.plateS having a 
different angular relationship than tose to the 
first pair of plates. - 
. A rotatable coupler for the transmission of 20 
alternating eurrent between a 9.rst transmission 
line and a second transmission line which is rotat- 
able relative to said first transmission line com- 
prising a first set of coaxiailY disposed annular 
conducting plates, one for each conductor of the 25 
flrst line, a plurality of connections between each 
conductor o.f the 9_rst line and a different one bf 
said conducting plates at various angular points 
around the circumference of the plates, a second 
set o£ coaxially disposed annular conducting 30 
plates, of similar dimension and located in close 
pr0ximity to the said flrst set of plates, and rotat 
able with respect thereto, :one. for each conductor 
of the second line, a connection between each 
conductor of the second line and a espective 
conducting plate of said second set of plates at 
various angular point s around the circumference 
of the pl.ates the connections to said second set 
Of. plates having a different angular relationship 
than those to said first set of pltés. 
9. In a rotary coupler system whereinenergy is 
coupled between tw0..transmission line..systems 
through-a flrst and second set Of resPectively 
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capacitively coupled, coaxially related plates 
where one of the plates ofeach set are simul- 
taneously rotatable with respect to ie gssoiated 
plate of each set, and where the impedanee vari- 
ations between the said sers 
preciably with. rotation of the rotatable pates 
thereof, the tmprovement compr,ising "m '' .trans- 
mission lines connectedir paral!élto one0£ said 
..t/o transmission line Systems, means, coniecting 
each set. 
said transmission lines respectiely fo a diffeent 
rotatable plate of said sers of plates, the eommon- 
ly connected.conductors connecting fo the.associ- 
atedplate at differen points thereon surrounding 
the axis of rotation thereof, :ïn" transmission 
lines .connected in parallel to the other one of 
said trangmission line systems, means connecting 
the Sers of commonly connected c0nductors 
said latter transmission lines respectivélY to a di£- 
ferent one of the other plates of sáid respective 
sers of plates, the commonly conneeted conduc- 
tors connecting to the associated .plate atdi£- 
£erent points about the axis o£ rotation, of the 
associated rotatable plate, the numbe r "n" being " 
neither a factor nor an integer o£ said number 
ROBERT J. ADA2OES. 
LEE i. DOBLEI%. 
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